introDuCtion
In the concept of sustainable development, the development process is expected to meet the present life needs without jeopardizing the needs of future generations in harnessing the potentials of natural resources efficiently and effectively. Lynch (2011) took the meaning of sustainable development from the World Commission on Economic Development (WCED) in 1987 i.e. "Defined as development that meets the needs of the present without compromising the ability of future generations to meet their own needs". Sustainable development requires simultaneous adaptation of the principles of environment, economy and equity. Azapagic (2003) formulated the concept of Corporate Sustainability Management System (CSMS) into five stages, namely, policy development, planning, implementation, communication, evaluation, and improvement. The five stages will be formulated to address the three issues, indicators and units of economic contribution, environmental performance and social responsibility. According to Immawan et al. (2015) , sustainability has become the main keyword both in the business world today and in the wider aspect i.e. the community. Application of sustainability system must meet three aspects, namely, sustainable environment, economy and social. This system is often applied at the corporate, government, agriculture, health, and others.
The continuous production pattern helps companies to save money, improve competitiveness, and reduce the impacts of environment, health and safety.
Inside the company, the problems of efficiency and effectiveness of resource use, especially the cost of production are always in the spotlight for the users of financial statements. According to Marota et al. (2015) , production cost is a major cost component in a manufacturing company, and companies should focus on resource efficiency to minimize production costs. According to Fakoya (2014) , the debate on the efficiency of resources, especially with regard to the waste reduction and management is not only a concern for scientists and environmentalists but also for the company management.
The management has understood and known that the current conventional accounting system has a number of limitations. These limitations will appear especially when the accounting system is connected with business operations related to the environmental management. Costs related to the environment in general include costs of sewage treatment, waste disposal, construction of the installation, third parties, licensing fees, and so on.
In an effort to contribute to the problem of waste reduction from a different perspective, the contemporary accounting management develops a collection tool for the quantification of certain wastes, namely, Material Flow Cost Accounting (MFCA) to provide financial and non-financial information in order to support the decision of waste reduction by managers). MFCA is a key tool of management approach known as flow management that aims specifically to manage manufacturing processes related to material flow, energy, and data so that the manufacturing process can be more efficient and in accordance with the targets set (Hyrslova et al. 2011; Viere et al. 2011) . MFCA is a management information system that explores all input materials that flow in the production process and measures the output in the finished product and waste (Kokubu and Kitada, 2009) . Furthermore, Kokubu and Kitada (2009) explain that the MFCA method will explore in detail the physical flow of materials in the production process, from input, work in process to finished goods and calculates costs by multiplying and quantifying materials from the unit price. Schmidt and Nakajima (2013) shows the essential idea behind the MFCA. In the classical cost accounting, all costs will only be allocated to production as unit costs. They also point out that it will share the material costs into production costs and waste materials, depending on where the materials will end. In addition, the system costs that can be generated by the company based on storage, processing or transportation will be added. This system was developed because in the conventional cost accounting, transparency of information regarding the potentials for materials and energy flow, including support management decisions related to the increase in the use of materials and energy efficiency, is very limited. In this accounting, costs and material losses of energy are usually not counted, and because the material cost can be directly allocated to production cost, the cost will instantly cut the cost center in the cost of goods sold of the company so that the company management will immediately focus on reducing it. Furthermore, Hyrslova et al. (2011) , Viere et al. (2011) and Ichimura (2012) , categorize MFCA as a management tool showing the flow of materials with a focus on the importance of information to optimize the production process. The aims are to present the system at the output of finished goods and demonstrate the importance of the data obtained from the MFCA system for optimization of manufacturing processes. The advantage of using the concept of MFCA is that it is able to increase profits and productivity (internal) as well as to reduce the negative impacts to the environment (external), which further contribute to the development of enterprise sustainability (corporate sustainable development). The research by Elewa (2007) shows that the concept of development of the company sustainability has grown in recent decades, and it has become a center of attention for the sector and business world. Bare (2011) states that there are five elements within the organization in the development of sustainable environment i.e. economy sustainability, social indicators, environmental analysis, sustainability indicators selected independently, materials, and resources used.
Problems in PT XYZ exist in all sustainability dimensions of the corporate i.e in economy, social, environment and technology and start from the levels of efficiency and cost-effectiveness of production as well as production waste processing. Production of medical devices should refer to the "Guidelines for Management of Medical Devices" issued by the Directorate of Medical Support Services and Health of the Ministry of Health of the Republic of Indonesia. According to this guideline, the medical device manufacturer is responsible for processes as follows: assessment on health tool needs; research and development; prototype testing; production; packaging and labeling; supply data maintenance and documentation maintenance; and management of production waste and tool contamination process.
Based on this, PT XYZ should be able to develop the concept of sustainable and environmentally friendly industry and production. According to the Ministry of Industry, the definition of green industry, sustainable industry or the broader definition such as the Green Development or the Green Economy is often taken from diverse perspectives so that the current terminology can have broad dimensions. The concept of green industry is not only related to the development of environmentally friendly industry but also to the implementation of an integrated, holistic and efficient industrial system. Thoughts on the concept of green industry resulted in various studies, including in manufacturing in which it is known as a sustainable manufacturing system or sustainable manufacturing. NACFAM-USA defines sustainable manufacturing as "the creation of manufactured products that are nonpolluting, conserve energy and natural resources, as well as economical and safe for employees, communities and customers". In referrence to this, green industry is defined as "an industry where in its production process prioritizes efficiency and effectiveness of resource use in a sustainable manner so as to harmonize industrial development with preservation of the environment and give benefits the society".
Previous research on MFCA was conducted by Marota et al. (2015) who carried out their research to design and implement MFCA in palm oil CPO processing plants to determine the influences on the increase of sustainability of the company. The results showed significant influences between the application of MFCA and corporate sustainability. Fakoya (2014) also conducted research on MFCA by adopting and adjusting the MFCA framework in support of management decisions for waste reduction. The results showed that there are significant influences on technology usage and management accounting equipment in supporting the decision making process of the corporate management for waste reduction. Kourilova and Plevkova (2013) conducted a study on detection model of MFCA with environmental accounting. The study shows that MFCA can be used as a model to detect both production and business of a company.
The objectives of this study are to apply green concepts and MFCA to PT XYZ, analyze their influences on the dimensions of corporate sustainability, and formulate suggestions for the improvement of the company performance in improving its sustainability. These objectives show the position of this research which is different from the previous research. This research is expected to be useful for manufacturing companies in general to increase the company sustainability, especially in reducing the impacts of waste and use of materials and inefficient energy with the application of green concepts and MFCA and to become a reference in the development of environmental management accounting studies, MFCA and company sustainability. The scope of this research includes the production process, the details of the production costs, and production material flow as well as variables that will be observed and analyzed to increase corporate sustainability in terms of economy, social, environment and technology.
MetHoDS
The research was conducted in the company which produces medical equipment and hospital furniture and has a factory in Sukabumi West Java from January to March 2016. The research was conducted using a combination of qualitative and quantitative methods, observations, and in-depth interview approaches. Creswell (2010) as well as Tashakkori and Teddlie (2010) combine qualitative and quantitative approaches to rationalize the existing data. The data used in this study are primary data and secondary data. Primary data were collected through in-depth interviews and a questionnaire was distributed to the internal and external company management including experts who have joined the MFCA training and external auditors of PT XYZ as many as 30 respondents. Secondary data were obtained from the financial statement data of PT XYZ for the year period of 2011-2013, literature study, as well as related literature and journals from the internet. The financial statements data were processed and explained based on the study description variables. The sampling technique in order to obtain the information and continued was continued with expert survey from the respondents to get justification for the setting of the indicators and values (Persada et al. 2014) . For the implementation of Green Concepts and MFCA, the descriptive analysis method was used using a mix method and based on the implementation steps of Green Concepts and MFCA at PT XYZ. Description of each variable is presented in Table 1 . To measure the influence of green concepts and MFCA on the dimensions of corporate sustainability, the multiple regression analysis was used to answer the following research hypotheses: H0: there are simultaneously significant effect of green concepts and MFCA variables which are represented by the attributes of the production costs (X1), production factory area width (X2), production value (X3), production material flow (X4), as well as the application of the concepts of green process (X5) and green product (X6) on the dimensions of corporate sustainability. H1: there are no simultaneously significant effects of the variables of Green Concepts and MFCA which are represented by attributes of production costs (X1), production factory area width (X2), production value (X3), production material flow of (X4), and application of the concepts of green process (X5) and green product (X6) on the dimensions of corporate sustainability.
According to Sugiyono (2014) , multiple regression analysis is used to predict the rise and fall of the dependent variables, when two or more independent variables as predictor factors where values are manipulated or decreased or increased. In accordance with the description of the previous variables, there are 6 (six) independent variables in was this study. The model of multiple regression equation used to estimate the dimension values of the company sustainability that are influenced by the variables of green concepts and MFCA is as follows:
The conceptual framework of this research is presented in a diagram of Figure 1 . The existing phenomena and business facts that occurr in PT XYZ will underpin this study so that they can be analyzed to reduce their gap i.e. between the theories and important concepts and the green industry (green concepts) and MFCA, so that it can contribute to the creation of efficiency and effectiveness of production costs that support corporate sustainability. 
Profile of PT XYZ
PT XYZ is a manufacturing company of the medical equipment and hospital furniture that started from a domestic industry. This significant growth is due to the company's strategy to focus only on the production of hospital furniture. In 2003, PT XYZ obtained a full license issued by the Ministry of Health of Indonesia to produce hospital furniture, and in September 2003, the company obtained the quality management of ISO 9001:2000 with a certificate from TUV. The company also achieved ISO 13485 management system accreditation on June 8, 2007. The total area of the factory has increased from 200 m 2 to 7,000 m 2 , with a total land area of 9,011m 2 . The products produced by the company include operating tables, beds, and supporting equipment sold with the product brands of Karixa and SKN Medical. In 2009 and 2010, the products produced by the company were accepted in the domestic market and exported directly to the Middle East countries and indirectly sold to ASEAN countries. The company also sells its products to the World Health Organization (WHO), which then distributes the products to several countries in Asia and Africa.
From the secondary data of the financial statements of PT XYZ, the values corresponding to the existing dimension attributes from the period of 2011 to 2013 are presented in detail in Table 2 Application of Green Concepts at PT XYZ PT XYZ has applied green concepts that include green strategy, green process, green products and green employee. Green strategy supports the business strategy which is always concerned about the aspects of protection and environmental development, safety and occupational health supported by the attitudes of commitment, involvement, and leadership. Green process helps manufacturing processes by using raw materials that are environmentally friendly or conserves energy and resources. Green product helps to create products which contain ingredients safe and environmentally friendly for humans and are efficient in their consumption of energy. Green employee will invite all members of the organization the company to have thoughts, attitudes, and environmentally friendly actions in their activities.
MfCa application
The general procedure of MFCA consists of three steps, namely, the fee flow structure model, quantification of costs and performance evaluation costs . The design and implementation of MFCA begins with the identification of the centers of activity of MFCA (quantity center) consisting of seven stations, analysis of the allocation of material by weight and monetary as well as identification of the generated production waste as material loss costs. The production process at PT XYZ is sequential processing i.e. a processing pattern with a unit that passes from one process to another in a series arrangement. MFCA diagram can be seen in Figure 2 .
The nature of the result of the application of MFCA is annual that is a recapitulation of the production costs spent within that year, in the form of costs of the production materials, energy for the electricity, water, and fuel, system for labor cost and waste treatment summarized in Table 3 . PT XYZ suffered cost of material loss of Rp4.92 billion in 2013. Costs of energy, system and waste treatment are classified as costs of material losses which are potential for efficiency and effectiveness in production cost in the following period. 
Measurement of theInfluences of Green Concepts and MfCa on the Dimensions of Sustainability XYZ
Measurement of the influences of green concepts and MFCA on dimensions of sustainability of PT XYZ was carried out by multiple regression analysis with a confidence level of 95%. The complete results of the measurement of the influences are as follows:
Correlation Coefficient (R) and determinants (Adjusted R Square)
The results of correlation and determination are presented in Table 4 . From the output of the model summary above, it can be seen that the R value (correlation coefficient) is 0.753, indicating that the variables of company sustainability and those of green concepts and MFCA have a highly strong correlation. Table 4 shows the values of Adjusted R Square of 0.454 or 45.4%, indicating that all variables of green concepts and MFCA are influential by 45.4% on the company sustainability variables, while the remaining 54.6% is influenced by other variables or factors beyond the research. The results of F test from the study variables are presented in Table 5 . From the F value counted > Ftable (5.013> 2.528) and Sig. > 0.05 (0.142> 0.002), it can be said that H0 hypothesis is accepted; therefore, the green concepts and MFCA variables significantly influence the company sustainability variables. The results of the t test from the study variables are width presented in Table 6 . The dimension of the production cost has a significance value of > 0.05 (0.095> 0.05), indicating that it has no significant influence on the corporate sustainability variables. The factory area dimension has a significance value of > 0.05 (0.364> 0.05), so it does not significantly affect the company sustainability variables. The production value dimension has a significance value of > 0.05 (0.755> 0.05), so it does not significantly affect the company sustainability variables either. Moreover, the production material dimension has a significance value of > 0.05 (0.471> 0.05), so it does not significantly influence the company sustainability. The dimension of green process has a significance value of > 0.05 (0.078> 0.05), so it does not significantly influence the company sustainability. However, the green product dimension has a significance value of <0.05 (0.005 <0.05), thus significantly influencing the company sustainability.
The result of the t test shows that each dimension of the variables of green concepts and MFCA cannot affect the variables of company sustainability individually with a significant influence, indicating that PT XYZ should focus on continuous improvement toward the application of green concepts and MFCA as a whole and simultaneously on any attribute they represent.
Managerial implications
Before the results of the research are concluded, managerial implications for the formulation of the performance of the production process will be formulated. The formulation of the production performance of PT XYZ, according to Saftiana et al. (2007) , should be narrowed to the efficiency and effectiveness of production cost with a focus on valueadded activities and the cycle time and manufacturing cycle effectiveness (MCE). According to Marota et al. (2015) , performance and efficiency can be enhanced through the concept of MFCA and MCE with improvement activities aimed at achieving cost effectiveness, lowering production costs and material losses, and improving environmental performance with the reprocessing of waste production in the form of management activity in any production quantity center. PT XYZ can apply the management concept of competitive cost to manage the activities of factories that provide added value (value added activities) and minimize the time for non-value added activities.
With a focus on high efficiency and low cost, the company is expected to compete with other competitors and fulfill the standard compliant of the products from distributors/Hospitals and the Ministry of Health and importers and to maintain the increase in the value of corporate sustainability in order to maximize profits earned and to provide safety to invest for shareholders as shareholder values. 
ConCluSionS anD reCoMMenDationS

Conclusions
Application of green concepts and MFCA in PT XYZ can have significant influences on the company sustainability dimensions as can be seen from the results of multiple regression analysis that has been conducted. Green concepts focus on the application process and the production of environmentally friendly production while MFCA focuses on the amount of material loss costs and generated production waste. Expected corporate sustainability is a continuous improvement of the entire production process and product quality in terms of the economic, social, environmental and technological dimensions.
The previous study on MFCA conducted by Marota et al. (2015) shows that there are significant influences of design and implementation of MFCA on the increase of the company sustainability. Compared with the result of this study, there is a link that MFCA provides potentials for information transparancy on the flow of materials and energy, including supports for the decision making of the management related to the increase of efficiency in the use of materials, energy, labor and waste treatment. MFCA will support and strengthen the application of green concepts in PT XYZ.
recommendations
A number of suggestions given from the results of analysis conducted on the factory activities of PT XYZ include the application of MFCA to support the implementation of green concept and the management activities at each production quantity center. The corporate can also apply a competitive cost management concept to manage the value added activities and minimize the time for non-value added activities. Furthermore, the company should apply the calculation of job order cost and activity-based cost to the transparency of the production costs of each type of health appliance and furniture produced by PT XYZ, and it should not be based on the process cost to determine the production considering the fact that production does not produce mass product for one type of product. To improve the performance of production in order to reduce time and activity of inspection or supervision for the procurement of material, the company can implement ERP: Enterprise Resource Planning as a computerized technology that supports information management system to manage and monitor the process of procurement of materials for production inputs (Brazel and Dang, 2008) .
A number of suggestions given for further research include the modification of MFCA variable by calculating the production cost before and after the application of MFCA, including budget and production cost realization; comparison of the application of MFCA in 2 or 3 companies that have the same level of production capacity; and addition of each attribute for each dimension of corporate sustainability such as customer satisfaction, responsiveness and control of the management and standard operating procedures for waste processing. 
